two fluorines are located approximately axially with the other two and the line electron pair each occupying a (trigonal) equatorial position.
where is Eckart's relation 3 involving the true Hamiltonian H and the correct energies Eo and El of the two lowest states (of given symmetry) . Since experimental data are often available for energies, an upper bound to € can frequently be calculated.
When a very good wavefunction is available, but a simpler trial function is used to calculate expectation values as a matter of computational convenience, then € maybe estimated from the overlap with the good wavefunction; i.e., € = [2(1-(cp 11f ») Jl. This could give a much better value than does the Eckart condition, which can be quite inefficient.
With very good functions cp, a satisfactory approximation to replace (1f I B211f)i in Eq. (1) (3) Table I shows the numerical application of Eq.
(3) to the ground state of helium, with several approximate variation functions. The fifth column is the contribution of the terms in €2. The error limits calculated are seen to be considerably too large, except perhaps for the very best variation functions. Note, however, that the value of (rI2) calculated by Knight and Scherr lies outside the error bounds for Pekeris' value.
It should be noted that special forms for cp may permit much narrower bounds to be determined than those given by this method. s Thus, it has been argued that Hartree-Fock wavefunctions give much better expectation values for one-electron operators than would be indicated by Eqs. (1) or (2).
It is obvious that Eq.
(3) provides a variational principle for expectation values since cp can be varied to minimize the error bounds. However, with the oper- 
Notes Solubility and Thermodynamics of Solution of Argon in Mixtures of H 20 and D 20
A. BEN-NAIM* Department of Physical Chemistry, Hebrew University Jerusalem, Israel (Received 28 March 1966) I N this note we report measurements of the solubility (Table I) of argon in three mixtures of D20 and H 2 0. The question posed for this work was the following: The thermodynamic ~unctions ~ssociated w~th .the dissolution of inert gases m water gIve a rough mdIcation of the structural state of the solvent.1-3 There is some evidence 4 that liquid D20 has a higher "degree of crystallinity" which means that the average cluster size is larger in D 2 0 than in H20. On the other hand some theoretical considerations, based on a very simplified model l • 2 indicate that the thermodynamic functions of solution of gases in water are strongly dependent on the average cluster size. The question now arises does the addition of increasing amounts of D20 to water increase or decrease the degree of crystallinity of the solvent. We know that addition of different solutes to water causes different effects on the struc- tural state of water,6 some nonionic solutes, at very low concentration, may increase the degree of crystallinity, while others decrease it. D20, considered as a solute in H20, has a peculiar place in this respect: It is not an inert solute so we do not expect a "stabilizing effect" of the kind revealed by some nonelectrolytes. l • 2 Hence there remain two possibilities: one of which is that the D 2 0 molecule fits in the framework of the clusters of H 2 0 molecules. (Note that for the present argument it is not essential to know the amount of HDO formed. The determining factor is the 0-0 distance in the cluster and not the relative proximity of H or D to a particular oxygen atom.) In this case owing to the higher energy of the hydrogen bond 0·· ·D-O we might expect that the average cluster size will increase. On the other hand if it does not fit into the framework of the cluster, it should cause a breakdown of the cluster size since its presence dilutes the H 2 0 molecules and hence reduces the probability of their coming together to form a cluster. In the latter case we would expect that both the entropy and the enthalpy of transfer of argon from pure H 2 0 into mixtures of H 2 0/D 2 0 will be positive for the same reasons as in the case of the effect of a solute which causes a destabilizing effect. 6 _ _ The thermodynamic functions 6 t1J1.tO, t1S t O, and MI t O which were calculated for the transfer of argon from pure water into mixtures of D20 and H 2 0 show a monotonic (nearly linear) change when changing the solvent from pure water to pure D 2 0 (Table II and 
